based on the comparison of housekeeping gene sequences (Nemec et al., 2011; Périchon et al., 2014) or on genomewide analysis (Touchon et al., 2014) further supported this view, demonstrating that the ACB complex represents a phylogenetically well-defined subgroup (clade) within the genus.
In 1993, Gerner-Smidt & Tjernberg (1993) reported two additional genomic species of the ACB complex, each including a pair of strains isolated from human clinical specimens in Denmark. Using DNA-DNA hybridization, one of these groups was shown to be most related to A. nosocomialis, whereas the other appeared to be close to both A. calcoaceticus and A. pittii. In later studies, these groups have accordingly been referred to as gen. sp. 'close to 13TU' and gen. sp. 'between 1 and 3', respectively (Nemec et al., 2011) . Several subsequent studies have reported the occasional occurrence of clinical strains that seemed to belong to these groups, especially to gen. sp. 'close to 13TU' (Nemec et al., 1999; Karah et al., 2011; Kim et al., 2012) . These findings indicated that gen. sp. 'close to 13TU' may represent a clinically relevant species.
The purpose of the present study was to define the taxonomic status of the strains corresponding to gen. sp. 'close to 13TU'. With this aim, we analysed 16 such strains using a set of taxonomic methods that are relevant to the genus Acinetobacter (Nemec et al., 2011; Krizova et al., 2014) . As shown below, the results of these methods, obtained within the context of the known taxa of the ACB complex, supported the taxonomic coherence and distinctness of these strains at the species level. Given the substantial number of strains studied, their clinical relevance and the fact that they were obtained from geographically distant places over a long period of time, we feel it is justified to assign a formal species name to this species. For this purpose, we propose the name Acinetobacter seifertii sp. nov., which is used hereafter.
Data on the origin and genotypes of the 16 strains of A. seifertii sp. nov. and 45 reference strains of the ACB complex are shown in Table 1 . Thirteen strains of A. seifertii sp. nov. were isolated from human clinical specimens (blood, respiratory tract or ulcer), while the remaining three were recovered from the environment, including a hospital. The genetic distinctness of the isolates was indicated by the sequence heterogeneity of housekeeping genes ( Fig. 1 ) and was further confirmed by the variability of DNA fingerprints revealed by macrorestriction analysis of genomic DNA (Fig. S1 , available in the online Supplementary Material). All but one (A. calcoaceticus ANC 4104) of the reference strains were selected from our previous taxonomic study on the ACB complex (Nemec et al., 2011) . All 16 strains of A. seifertii sp. nov. were positive in a transformation test performed according to Juni (1972) .
Comparative sequence analysis of the RNA polymerase bsubunit (rpoB) gene was performed as described previously (Nemec et al., , 2011 . Similarity calculations and cluster analysis were carried out using the BioNumerics 7.1 software (Applied-Maths) with default parameters for the region spanning nucleotide positions 2915-3775 of the rpoB coding region of A. baumannii CIP 70.34
T . The results of cluster analysis of the rpoB sequences of the 16 strains of A. seifertii sp. nov. and those of the 45 ACB complex reference strains is depicted in Fig. 1(a) , while the pairwise similarity values obtained for these sequences are summarized in Table S1 . Overall, based on rpoB comparative analysis, the strains of A. seifertii sp. nov. created a tight and strongly supported cluster within the ACB complex. The intraspecies similarity values for A. seifertii were in the range 98.5-100 %, while the similarity values between strains of A. seifertii sp. nov. and the other ACB complex strains ranged from 90.1 % (A. calcoaceticus ANC 4104) to 95.9 % (A. nosocomialis NIPH 386). These results correspond to both the intraspecies and interspecies rpoB-based similarity values reported in our previous papers (Krizova et al., , 2015 Nemec et al., 2009 Nemec et al., , 2010 Nemec et al., , 2011 .
To obtain a more robust picture of the genetic relationships between the studied strains than that based on a single gene, we performed multilocus sequence analysis (MLSA) based on the concatenated nucleotide sequences of internal portions of seven protein-encoding genes (cpn60, fusA, gltA, pyrG, recA, rplB and rpoB), as described by Diancourt et al. (2010) . All sequences are available from the Institut Pasteur MLST website (http://www.pasteur.fr/ mlst) under the sequence type (ST) codes shown in Table 1 . Fig. 1(b) shows the position of the strains of A. seifertii sp. nov. based on MLSA-based cluster analysis within the ACB complex, while the corresponding pairwise similarity values are summarized in Table S2 . The similarity values and the topology of the resulting dendrogram were congruent with those based on the rpoB gene. The intraspecies similarity values for A. seifertii sp. nov. were in the range 98.4-100 %, while the values between these strains and the other members of the ACB complex ranged from 92.0 % (A. calcoaceticus NIPH 13) to 94.7 % (A. nosocomialis NIPH 523). Phylogenetic inference based on individual genes (Fig.  S2 ) indicated a general absence of horizontal transfer from the other species of the ACB complex to A. seifertii sp. nov. The only exceptions were the cpn60 allele of NIPH 806 and the rplB allele of ANC 4049, as judged from their identity to those of A. baumannii and A. pittii, respectively.
Whole-genome analysis was performed on 32 genome sequences available from the NCBI website that represent all the taxa of the ACB complex included in the present study (Table 1) . Of these, 28 sequences were reported by Touchon et al. (2014) , three by Peleg et al. (2012) and one by Chan et al. (2012) . Average nucleotide identity based on BLAST (ANIb) was calculated using the JSpecies web program (http://imedea.uib-csic.es/jspecies) with default settings (Richter & Rosselló -Mó ra, 2009 The availability of the whole-genome sequences of members of the ACB complex allowed us to look in more detail into the relatedness of the 16S rRNA genes. The genome sequence of NIPH 973 T (APOO00000000) includes five complete sequences (1526 bp each) and one nearly complete sequence (1440 bp) of the 16S rRNA gene. All these sequences are identical, except for a variable region encompassing nucleotide positions 63-87 (eight polymorphic sites in total). To assess the intraspecies diversity of the 16S rRNA gene in A. seifertii sp. nov., we obtained nearly complete 16S rRNA gene sequences (positions 87-1479) from four additional strains of this species (NIPH 1782, ANC 4046, ANC 4049 and ANC 4233) as described by Nemec et al. (2011) . These four strains were selected to reflect the breadth of intraspecies heterogeneity based on the rpoB gene and/or MLSA (Fig. 1) Whole-cell matrix-assisted laser desorption ionizationtime-of-flight (MALDI-TOF) MS profiling was performed using a novel method, proposed recently to improve the differentiation of species within the ACB complex (Šedo et al., 2013) , which was difficult when a standard protocol was applied. This method is based on detection of more species-specific signals compared with the standard protocol, which is made possible by using a matrix solution that consists of 12.5 mg ferulic acid ml 21 in water/acetonitrile/ formic acid (50 : 33 : 17, by vol.). MALDI-TOF mass spectrum measurements and processing were carried out as described by Krizova et al. (2014) using an Ultraflex III instrument operated in linear positive mode under control of the FlexControl 3.3 software and the Flex Analysis (version 3.3) and BioTyper (version 3.1) software (Bruker Daltonics). The results of cluster analysis of the spectra of the 61 ACB strains studied are shown in Fig. 2 . All 16 strains of A. seifertii sp. nov. formed a homogeneous cluster and yielded five speciesspecific peaks (6095, 6121, 8397, 17059 and 18172 m/z).
Metabolic and physiological tests were done as described previously (Nemec et al., , 2011 Krizova et al., 2014) . In-house assimilation tests were performed in mineral broth medium supplemented with 0.1 % (w/v) carbon source. Temperature growth tests were performed in brain heart infusion broth (Oxoid) using a thermostatically controlled water bath. Phenotypic analysis was also carried A. Nemec and others out by using the API 20NE system (bioMérieux) according to the manufacturer's instructions. The cultivation temperature was 30 u C unless indicated otherwise, and all tests were performed at least twice in different sessions and repeated when inconsistent results were obtained. The phenotypic characteristics of A. seifertii sp. nov. were generally congruent with the properties of the other members of the ACB complex (Table 3) and further demonstrated the known difficulties in differentiating phenotypically between the species of the complex (Gerner-Smidt et al., 1991; Nemec et al., 2011) . Despite the absence of unequivocal diagnostic traits, some properties or their combinations could be identified that were typical of A. seifertii sp. nov. but were rarely seen in the other species. For example, in contrast to the vast majority of strains of A. baumannii, A. nosocomialis and A. calcoaceticus, strains of A. seifertii sp. nov. grew at 41 u C (except NIPH 1779) but not at 44 u C (except the weakly growing strains NIPH 806 and NIPH 1782). In addition, none of the strains of A. seifertii sp. nov.
grew on L-arabinose, whereas all strains of A. nosocomialis and most strains of A. baumannii and A. pittii were able to utilize this substrate.
Description of Acinetobacter seifertii sp. nov.
Acinetobacter seifertii (sei.fer9ti.i. N.L. gen. masc. n. seifertii of Seifert, named after Harald Seifert, a German medical microbiologist).
Phenotypic characteristics correspond to those of the genus (Baumann et al., 1968) , i.e. Gram-negative, strictly aerobic, oxidase-negative, catalase-positive coccobacilli, incapable of swimming motility, capable of growing in mineral media with acetate as the sole carbon source and ammonia as the sole source of nitrogen, and incapable of dissimilative denitrification. Positive in the transformation assay (Juni, 1972) . Colonies on tryptic soy agar (Oxoid) after 24 h of incubation at 30 u C are 1.0-2.0 mm in diameter, circular, convex, smooth and slightly opaque with entire margins. 
